Effects of haloperidol, clozapine, and quetiapine on sensorimotor gating in a genetic model of reduced NMDA receptor function.
Reduced N-methyl D-aspartate (NMDA) receptor function is hypothesized to contribute to the pathophysiology of schizophrenia. In order to model chronic and developmental NMDA receptor hypofunction, a mouse line was developed that expresses low levels of the NMDA R1 (NR1) subunit of the NMDA receptor. These mice show increased acoustic startle reactivity and deficits in prepulse inhibition (PPI) of acoustic startle. The present study tested the hypothesis that these altered acoustic startle responses in the NR1 hypomorphic (NR1-/-) mice would be affected by antipsychotic drug treatment. Mice were injected with drugs 30 min before assessment of acoustic startle responses with and without prepulse stimuli. Haloperidol (0.5 or 1.0 mg/kg) did not reduce the increased startle reactivity in the NR1-/- mice, but did increase PPI in both the mutant and wild type mice. Clozapine (3 mg/kg) and quetiapine (20 mg/kg) reduced startle magnitude and increased PPI in both the wild type and mutant mice. The antidepressant drug imipramine (10 and 20 mg/kg) had minimal effects on startle amplitude in NR1-/- or wild type mice. However, for the 20-mg/kg dose of imipramine, a significant increase in PPI was observed in the wild type animals, but not in the mutant mice. The results demonstrate that PPI can be increased in a mouse model of chronic NMDA receptor hypofunction by typical and atypical antipsychotic drugs. The similar effects of typical and atypical antipsychotic drugs to increase PPI in the wild type and mutant mice indicates that the assessment of behavior of the NR1 hypomorphic mice in the PPI paradigm offers no advantage over the wild type controls for identifying new clozapine-like drugs.